Estrogens enhance the adenosine 3',5'-monophosphate-mediated induction of follicle-stimulating hormone and luteinizing hormone receptors in rat granulosa cells.
The effects of estrogens on cAMP-induced FSH and LH receptor expression were studied in granulosa cells isolated from immature diethylstilbestrol-implanted rats. Although estradiol alone had negligible effects on granulosa cell maturation, estradiol concentrations from 10(-11)-10(-8) M progressively enhanced cAMP production and gonadotropin receptor formation in choleragen-stimulated cells. During 48 h of culture, estradiol augmented cAMP levels by 2-fold, LH receptors by 4- to 6-fold, and FSH receptors by 20-40%. Estradiol also enhanced the extent of LH and FSH receptor formation by other cAMP-inducing ligands, including FSH, prostaglandin E2, and forskolin. The stimulatory action of 8-bromo-cAMP on gonadotropin receptors was also increased by estradiol, indicating that part of the estrogenic effect was exerted on cAMP-activated processes. Scatchard analyses indicated that estradiol increased the number of choleragen-induced FSH receptors from 2,600 to 3,200/cell and of LH receptors from 13,000 to 86,000/cell with no changes in receptor binding affinity. Choleragen-stimulated cAMP accumulation was enhanced by estradiol during the later stages of culture (after 30 h), while increased LH receptors were detected by 30 h and FSH receptors by 43 h. The stimulatory effects of estradiol were not due to increased cellular proliferation and were also exerted by other estrogens, including estrone and diethylstilbestrol. Androgens, including testosterone and androstenedione, also amplified choleragen action. This effect was largely through conversion to estrogens, since dihydrotestosterone, a nonaromatizable androgen, did not markedly enhance LH receptor formation by choleragen. In contrast, progestins and pregnenelone had no facilitative effect on choleragen-induced responses. Although cortisol and dexamethasone increased choleragen-induced cAMP accumulation, only cortisol elevated LH receptors, and dexamethasone inhibited FSH receptor formation. These results demonstrate that estrogens enhance both ligand-induced cAMP production and cAMP-activated responses during granulosa cell differentiation. In particular, estrogens exert a major effect on the levels of gonadotropin receptors expressed in response to FSH and other cAMP-inducing ligands.